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PROBLEM TO BE SOLVED: To enable the high- 
speed operation of a photodiode, and suppress 
the penetration of photo carriers generated in the 
photodiode into a MOS device, and prevent latch 
up phenomena. SOLUTION: A photodiode small 
in junction capacity is made of an N-type epitaxial 
layer 6 and a P-type epitaxial layer 3, and the 
photodiode is surrounded by a P+-type buried 
isolated diffused layer 4 and a P-type isolated 
diffused layer 7 and electrically isolated firom a 
signal processing circuit including a MOS 
structure of transistor. 
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:^J£iC^^fc itX H ^ yf£i[Mi^Sr 7 =r h :t- F 
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2. 0MmgjKU4£3&^'^>-r. s^SioraPi^^mv^tv^ 

ffiT-ri., «fei03K^ffifflLfcDVD-ROM#i03fet° 
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[0018] *%0jj±. z-coxo^mmmm-tt i« 

[00 19] 

TO. ^l««M^f|:«®^ijii:. M^l#^4^ 

immm^±mmiitim 1 com2^«a^fti t 

iO!f i 0 . AI*^Srmfi^fc^-rS 7 ^ h ^-f 

^- i: . 1 2 mm.mmizmmy ^ 

ii/cfi#^«-tSft-tMilIIIS&i:. ^ffli.:^lHll^l^^ 

^m=?x'h -^x.tmi mm.^wmmmMt . m 

Mm 1 mmm^wma^ o i^^Jiirms^^'s 
v^m 1 «om 1 b.wmimi mmm.^ 

mm±.m^^tim 1 1 i 0 i 

mytvr^ mi mi mmmm<7) 

mmi^zmm-t^ x 3 t:m(t ^^i-fcm 3 com 1 mmm.^ 
mmt. imim2mmm^mcom^^^mm 
3 com 1 J: 0 mm^iifzm 

4com 1 ^l^^^i*!® i: fcffl^^i:t«i^l3?g^SiX, 

mm^mmmt. ')f^j:< t iMosffljtioh^yi/'x 

[0020] mimsm 1 ^«s^ftSiOT:^ic. 
Mm 3 com 1 mmmmmcry>^ti:< t i>-^tm^j:'^ 

X . Btiam 2 com 1 #«M*^ftclSrKji l.^i^^Kt 

i) HtiBm 1 com 1 mmm^mtx-mtimsm 1 

[002 1] friBm2co^ 1 m^mmmimn, 

mxh6. 

[0022] mim2(Dm 1 mm.^mcom,mt^ 

2 0 0QcmiaJ:T'$>S„ 

[0023] IfiBmi (Om2»^^#:Sfc«{::, 

m2m2m^^mm^^tix\^^i. 
[0024] mm^mmmz. miy thr^:^- 

[0025] ifiieft#«iiss^«-r-g. nsmo s h 

9yi''>^^i:WiB7^hr'f:t-Hi:cO|ltC. PSMO 

s hyy'jxi!'timm^tix\>^^. 

[0026] mmm^mmmmmm-hNmrno s h 

yyi^y.:^tmMythy4^-Vt(Dmi,z. fflBmi 
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yV^yy^9b-m.ytVyA^-\'):.<m\z^ mK^l 
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ftlj&W^ti, Mm 1 com2#«M4^f*tlt^{4M 
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tLTi^-l.. -M^0P^SS^«10rai4. ^^^>m\.z 
^J:^X^>^h. 

[0044] ico i d fzim^tiiz-^^mmmmm 

WMm.tm^ ^ p'mmTk?f-mm 2 cd^i««jsco 
t-^fisj; 0 t^3iv^•^aacopa^*sM 1 ^t^k^ 

i6a;^f(£ic® 2 W^M^cor n yr^MzXh jKx 
1 fcff LM§tiT Pa^#:« 1 l*It3TS^^1-|. ^1 

b^zx^xmrn-ti. Lfztfi-yx. m^')T®ti^cu 
osv^yj^^m 3i<z^^^:itifm}t^tih. 
t fz . p^mmv-^mm 2 mMmm.co'^-^&. 

'jr©{4. pmmm.^wm2ff)ir^Ty'y^)v (m 

^Jl 1 4 t#*»)fLT3fc«SSfc 'SrS o 
[0045] -^r, PSxtf^dfv'^;H3|*l-(:«L 
fc^^i03tdf^Ur®{i^ PMxh°^^>'-v;H3i:N 
Sxer^df S/^;H6 fciO^ffifc^^^^tL^iSSl 1 4 

OSh9yi^'X;?i51 3Mtc:2§^-rS, t*>L. CMO 

sh^yi^'x^'gpi 3m^zm:fm^^')7<S)ff)ak 

P*Miiy)5i»c5i-iitelWi4c7);jfxi^i^^;W'< 

(^^^yiy^jvj^'jT-k-fWiftm^xm^ 'J T® 

{4. CM0SF7yi-'X:?gE13»C2!l^|.**. CM 
0SVyy-J^9Ul 3OPaM0SF9>'i^'X:?l 5 

fix. n+mm^v^^mM5iii.tfnmmMS'}m 
mmz^£'>x\^htz}^yhz^ li+mmsb^Tf-mmsai 
unmmms^z3;i-^xm^')7®ifim.u^Kt. l 

CUOSh'yy'y:t.^mi3immf^hZ 

[0046] ifmmm\<zii\^x . yth-f^-^- m 
1 2ayiim.:L'€^^i^^)vmeff)m^\i2um'm.X'h 
I., tiz. pmx^^^i^-Dvmskzit. PMxttj'^^f 

^mmmtih p*mm.^v^^wmm 2 coRKaitiii 
ii^^ttixh'o . ^(7^Kmmmi<^m^\t. miojj.m 
^z^j:-iX\^h. p*mM.m.?)-mwm2cr)mBmm-^ 

^tfPaxt^^v-^/HScOff^ttl IjJLm-l 5tx 

m^<mmii^i^. p^mm^7i-^WM2mmk^ 

ay\f:-9'SLm.X:<m-^\t. 1 4;um~l 7/immgfc 
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[0 047] §<?>t, yirV^^-t-Ymi2tCy[0 

Shy y'j7.m 1 3 h -k^mth p^MaAs.^^^si 

fi£«Cii4t> it/CMO S h9 1 3cOP*fiS 
;!/J13iO*M5&»'^l*JlX£m~2/imfc^:oTt5 0s #P 

b'gg 1 2-t«tfC7i£^^ U r^&^'CMO s h 
[0 04 81 S/^tC. CMOSh7i^xX^g|513iOT 

[0049] ^^Bjomssi^m^^i^tii:. ytvy 
A ^- FSB 1 2<7y^Wizje^^tX\^h N^SJiSiclQ 

hwm.wM9 3.^mmhmhz. ^n\,zm~jMn 

wmm-^ - 9 1 9 5 9^mk\,zm^^iix\^hmi. 
cn'P'^ :L)vmmo:. p ^^^m^jemh %,<nx\t 

ttz. 7=i-br^:t-b'gPl 2^0PNi^-^^l5t' 
^)I.S^114^4. NSxt°:5'#S/^;H6i:Sit®tit 
£0PSxe^d{-;/^;H3 0 . 

N*^ij|«9{4. 7;!-h:5^-f:t-KgiJ120H3ii&f^ 

tL^z J: 0 . 7 1 h ^-f ^r- KiR 1 2 {±. mxg^w 

L. PNtg-^iiT-$>I.SSJ114*\ NSxh-^dfi/ 
•V/H 6 ^«Jtffitn:<7)PMxe^dri^^;H3 iico^ffi 

\m^%tihtz^\z. ±% < m^m^mm4^^<^ 
i::t tK'^ . 7 * b rs^'f ^r- Kgp 1 2 (T^nm^m 

[ 0 0 5 0 ] 02f4. :^mff)m2mmm<^mmn 

3j--FSsi 2-m'omts^''^wbikmmmMAay 
ym.z vmmm.mwmm 1 1 m^^ivr:\^h. 

2n^zW\\^fz^WiZt£-iX\^h. ^<r>WMm!z-o\\ 

x\t.m\ \,z^-fw, 1 (nmmm<mmm^=m=t<r> 

imLkmmzi-£-^x\-^h. 

[00 5 1] %2a:>mmm.(m^tmm:m-xM. 

PSxt:^^i^^;l-S3T-«L/i3K^^ UT®*\ P 
mm^ik^^mkWM 1 1 co#-ryi^^r;WN'U rtJ: -o 
•C, CMOSb5y;^'X^IP13Na^-ri.^i:3&« 



3(r>mi^immzmm^i\-h . ttz. psafea;^^ 
Ki5i 2cDPM^ia£«[S7±^ciSJt^^i^cTy-Fm 
i5 1 2 {ift^tTiif^ t#i. . $ -pfc. ^mm^?m. 

GND«fii;$il|.3&«. Paili^>aP^J£iCiil 1 

[oo523iifcj;i^2 \,z^-twknnmm=f-x 

{4. 7 5r>^-f3r-Ha512<OS-^S»{i:. 
3&^»Tffiv^PSxlf^^>-^;kJi3 J: NSxt-rJ'^i/ 
>v ;H 6 i: iOl^McO P N^-^Miit-fc 2. 'QSM 1 4 «S 
^ffyi.o\z^ paxh°;?'^i/-v;m3fc 
NSxe^^^-^-yHea. ^»iii£j&^'»-Ci£<^ 
-?TV^|.>t46(:. 7* h^^^-Hg^l 2coS^S14 

[00 53] t.fz. m\^^if'm2\z^'tmkH^^ 

WfXM.. 7:rh^-f:t-HgPl 2i:NSM0Sh7y 
i^'X:? 1 6 i: iOiSt, PSMO SYy Vi/X ^15im 

ma. pm^mmmi a^^ixii^. pm^mm 

TV^S. ico/ia^. ythy4^~mi2izm^LX 
CMOS h^yi^x^U 1 3 i;:2i§^-r§3K^^ U m 

NSMOS 1 6^Df■^:t>;l^fc^l^E^•C' 

CMOSh^yi^'X^'ggl 3i7)^»J#$r5l#Si'tfc-e 
U>L^*^'4>. 7:rF^"^:t-Fgl?12i:N 
MMOSh^yS^'X^ 1 6i:«0rafcPMMOSb9>'v' 
x^l 55&iigft<5fL-CV^SC:i:^::J:'9, PMM0Sh9 
^/i^X:? 1 5cO]§«iij[Vc cfc^r-^fcN+Mffla^E^^JlS 
S5cil5Sj:tXNSS£icS8fcJ:-5T, 3e^^UT3&«®JR 

Six. cMosh^yi^x^mi3cowmi¥m±^fi 

[00543 msii. ^mcom3<ommm(^mm 
m^m'f-mm^-rmmmxh ^.ms t^^-r*^ 
mcom3<Dmimmcommm'^m'fii. cmosf 

yy^JX^^l ScONMMOSb^yv'X^ 1 6*»'7:r 

hr^^-FiPi 2fc3fi^fcv^s. p^mmb^^^ 
mm4i5Xx/pm^mmM 1 1 nmm osvyy 

1 6 h c7)Sfc{4 , N +SSi6a;^fi£it« 5 b ^^^P 
ffixe:J'^ v-^iW* 3 NffiX t°;5' # ;H 6 l^lfc 

t>f^-:>-c^}t i^tiTij 0 , N +m.mmmmm 5 b± 
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Ji8 b fycommnwi^zN^wMM 9 hi)>mfhtix^^ 

[ 0 0 5 5 1 H 3 t/Zfrrm 3 0|IS©^M0llS§l^mS5fe 

^^fcfcv , N +a«*^>a^a;icii 5 b , NMi£«c« 

8b*3<J:Wa»i9b(J0«ffi±. P*SSftE^i> 

Vcccoj:dtli«ffi-eS>-5T«>m\ H3fcS^-ria8& 
m^m'i'X'ii . 7 h r-f :t- KSP 1 2 fcig« LT 

NMMos h5y 1 6tiWf^tix\^hi>K nm 
Mos hyy'J:^^i6bythy-it-vmi2tcr) 

wmMM9bi!}mfi^fix^^hriMz. ythr 

:^-mi 2i!)^io'^LX^tim^UrtiK ^tli^ 

mmwLm9huX'yxmm^fii. Ltit^->x. nm 

[ 0 0 5 6 ] iii4{i. :^mM(r>m4(mmmmm 
m(r)m4mmmmmnm^m'fii. cmo s b 

hr^:i-'-mi2i,zmmixm^^tix\^^i. -et 

^'=^>'^;H3±lwNSxe^dfi/^;WJg6a7&^Ji§ 

iir i^-s. . ^(om<7)mmz-?\^^xii. m i i <^ 

I., 

[ 0 0 5 7 3 114 ^Z7r;tm4 (Dmrnmcom^M^^ 
mi!bjL^^mmM4tsxx/nmMos vvvi;^^ i 

^>mv^. ia4t3S^-rilfi&l^^^^TOi. NSMOS 
b 9 y i^'X ^ 1 6 7 h /-f ^r- Kgi5 1 2 i: corat N 

U T*<. NSxe^df i.^)Vm 6 a 
i:, P^SSa6a^^SiJ£Sc®4i5j;lXPS^Mf£fyi 
7 i: J: oTf^Bg^ti/S P Ng-^fcJ; o-CMSStiTS 

1 ^cy^^^)\M\zm^'}rifm^-thii^tds^-^£ 
< . c MO s h 9 yi^'J^^IP 1 ^(n^mmk.'^ii 

[ 0 0 5 8 ] a 5 tt. *^0JiDm 5 co^w^^iomssi^ 



Tk^^mhmm4mi5^zpmmii^?t--^mmmi i 
mx.\^-5^^i^^)vmebn*mM9bmm. fci 

tX. CMOSh9yi^';<.^i513fcfe}tl.NaMOSh 
yyi^X^ 1 6cOPS45-fitl£i:l7ai:y-XM«fcj: 
l^Kl/^ y«iii:^r-g. wmmm9 a fccOM^tt. 
ffi^Mtrii^gcON-MLDD (Lightly Dope 
d Drain) WMM 1 7i3j:tXl 7 a^^'mmil^ 
^$ilTV^«., #N-MLDDteli[«l 7fcJ;l^l 7 a 

\t. n*mmm9m.if9aimm-hmz. wm&. 

icl9iDj;tX9 a<7)^ffi*^^M^rl.-«$^-¥l6!fe^S£it 

mz-^\.^x {i . 0 1 {cs^tm 1 <^mtmm.(^mmm.^ 

[ 0 0 5 9 ] gl 5 tS^-rm 5 i7)||Jim^cOi]Kf*I^g3K 
J: ot,zythy^t-\^ 

m 2aymnmzx. m<m^^vTi)^m.-t^ 

medzTTii-koiiZ. ythr^t'-v^i2(r)mm 
nmzx^^ ifztt^ ^vTii. N- M L D D mem i 

7 cD^mW^B^coyo yrA Mz ^ h nWM^^^zi: 

mmh^t:>nmz^ti-^'^xtm^ii. Nsxe^^i^ 
A';H6 b pmx^9^i^^)vmsbmm\,zm^^ii 
hmmi4\,zm^->x. mx-mts. diitio. % 

y Tco^^ 1 4m'cm.^'T u r£o^ii^ra)&^ 
^$tL. 7^b^>f3j--b'iJi2(±. ^h\,z-smzx 

[0060] CICOj®^, CMOS h^yS^^XiJ'ggl 30 
NSMOSh^yv-'X^l 6{4. N-MLDDgSiriil 
7a2:WrSLDDliji;&Wt^.ilTV>|,/ca6t::. NS 
MOSVyy'J:^^ 1 6<0ii«jE#tt*^'l^±LTV^§, 
i^. CMOSh9>i^";?>^gPl 3iOPMMOSh9>'x 
X ^ 1 5 . :^ -y h ^ U r fcM-ri.fi«mv ^/ii6 
t:. LDDl«ji^mft'5:<-Ci>^V\ 

[0061] yi^vy^t-¥Ui2<^nmx.\^^ 

^v-r^Heti. Naxt^dfi^^/l'«6cD^fflt;:jg^ 

m^-^nzmja^-tp-mmmc^mmztc'^ r v-^-c 

l\ icOii-a-. NMxt°^^i^-r;Pjl6£DJtffitn:{4. 
3. OQcmmJi-CfcS;i:*WtLV^. 

[00623 NMxt^df v-^y^ 6cOi¥;^t5 

^Umm}"^. iil^ill. 9fJLnimif3. OQc 
m. Naxb°^^$^r;H6^^ffit:J^^§ii/vrN^S 
fi£i[;i9tD»^§*^"0. 4;um, 7:rh:J'M*-Kg|5 

1 2 tettD$tLS^^M ry?.m3&^' 1 - 5 VtO%&. NM 
xtf ^dri^^/k® 6 h PSxt°^ 3 1 co^ffl 
1 4 (7)^*^' D J4*tJ 1 . 4 /X m ^ 

•9 . 1 4 coiggj&^'N^ mmm 9 (Dmrnm-t^ 

«tm^rSo H7fc^-rJ:afcs ^SM14 

^^N^mmm 9 txm^ ^.m^v rcomm 1 4 
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7 * h Kg? 1 2 0m^^s.mm-^ir. yth 

[00 63] CMOSb^^i^'X^gPl 3<7)mmi^(r> 
»t«6S[$tl^cN-SL D DtSi[ll 7 ^1 i: 

i D 7 * b ^'-f :t- Hgp 1 2(7)mmm±^^^ 

[0 0 64] ttl. 7:l•^^^:t-^'^12^0N®Xtf 

MziimwMM-i.zii'^x. %^^')r\i. mmt-i^p^ 
mzm^-^xtm^fi. nm.:L\^^^i^^)vm6tpm 

xe:?^i^^;H 3 i:c7)#fflfcJ^^$ilS^^ 1 4{C 

^^mx-mmmmmm^ii. ythr^:^-)^ 
3i2ii. ^i^izmm^zxmY^^ti^. 

[00 6 5] 7* b^'-f:t-K^rt^L^V^3iS^0MO 

(mmtm(o^:^i^x'BBmm (-^jvyr^yAy) 
\>zmi^^fittK 7 * h r-^ ^- Hi5 1 2 \,zn*mm 

'^?m,wmm<^'^m^)v\mM-^m^Lts:\^^^z 

cuosYyy'J:^'^Ui3^zm :L}vmM'km 

m-hm^\.z. 7*h^-f*-Hggi2 2:Sovx^^ 

-Hgpi 2i7)NSxtf^'=3fi^A';l^S6iOWc:?g^$ii 

fzwmmm9ffyT-n\,z. N*saa6a^s£iiii^<7)N 

x^^l 3ic:N>^x;Wfe£^^J^^-tl.^t:. ytV-f 
^ jT- HgU 1 2 1 S a ^ 5&i"^^:=5r 0 . jMmm\ 

[0066] m&\>zimm<^m<^^imx'hhm^ 

f^t-Ym 2cONSxe^^v'^;H6J:PSxe 

5^arv^;l^® 3 k«tN*MSJ6S^Si;i[Jl 5 c*^'J^ 

ES^tLTfe 0 . nm.x.\:9^i^^)vm 6 toaffijfiif p 

«iC«l Oa:&^m§tLT>.^l.. Zff)^. I19fc 

i 3 {3. 7 :r h y>f Fgp 1 2 coaffiftififc 

mmmi O at5j;t/N*M«i6a^fi£iC®5 cj&^ji,^ 

l>7:}-b^"^:t-b'A*«§il. y^h^^-^-Yh 

0rii\,zwmm^^mm 5 c ^ j;t>'psxt°^^ 

iy-TlVm 3t-^h^hytV ^~ K B tmiSL'^fih . 

ciiifc J; 0 . ^mhv-?m.WM 5 c cD^a«Jst- 
5 c c7)^ati?iJK<7) t-^figj; oav^«^-c«-ri. 

m^')r\t. 7*b^W^-b'Atj:-?T«iaJSit. 



[0 0 67] mif. 7=rhr^jJ--KSI51 2^c0Alt 
3fe&^^:ft4 0 0 n m-C*)iX{f . 7 h ^-f J^-- Kg? 1 2 

^>f^-KAfcJ;o-C®JRSixSo Naxt°^^5/^;l^ 
mecDm^ifi 1. 5fx mX'h D . XMm^^M:6 5 0 n 
mT'3bil{f. Alt3fet3i:oT^-r«.7e^-vUTc7)i!;3 
0%/&^7*h^-f^-h'AtcJ:'5T®JR§il. X^Mz 
X-^X^^t^^^^ U TiOl^J? 0 %*^"7 * b r-f :t- 

mi2^ff)xmznix. ythv-it-vAnx 
r/Bx-m.-ti^ti^'ticomMcom-^:n-nith^b 

[0 0 68] i^. wtm<r>mmw,zis\.^x\t. ps?r 

^1^^. NM^m2«^^LTvM.^\ I13*3J; 

i^A^z^'fw^mms^ii-tfA.ffmmmmm^ 

[0069] 

2m^^mmm2mimmpmmuzii o 
m-^^m(^>h^\^ytY^4^-Ym^^fi. ^<ny 

t V ^- H 3 1 itXm 

Am.\wmk^'m^zx-)XW)mtiix. mos 
;i3it^ h 7 v'jx^^^^m%m^m}:.%,%mz->m 
^iihz.t\izx->x. ytvyA-^-Yoymmmm 
mizi-£h hhuz.ytv^A^- Y<mimfmizn 

rm.^mk.x%h. 

m2\immm.2(mwmxhhmm\w^!m 
^ammmwmmxhh. 

^mmmmmmxhh. 

[05] ^w^mw. 5 <7^%mmxh h nmnw^^ 
=^<^mL^mmmmxhh. 

iSgcoTn yrA ;k^*-r^7 yX'hh. 
[07 ] flfiiD7 ^ h^-f ^r- h'gPi7)giS*-|*]«^lfi« 

;ScDrn7 T ;i'^*-r^7 7-C&S . 
[08] *^BBc7)^6c?)||»KT'$>l.llSII*lS^3teS 
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[09] m8cr)7 ^ hiP''^ yi--¥mcom^1^^<^T-UV^ 



1 pm^mi^m. 

3 PMxe^J'^x^yH 

4 a P^SSJfja^^^ffifilWi 

5 b N*Sffia65i<^i£i[ll 

5 c N*a»a;;^fi£ic® 

6 NSxtr^'Sfv'^r/H 

6 a NMxe^^j^^/H 

7 paii-«i[Ji 

7 a PS:«-«iC)i 

8 NMMIM 

8 b Nmmm 

9 a N^SWi 



9 b N+i 

10 p«itJi 

1 OaP*S£i^S 

11 pmmm^^mmm 

12 7:rb^>f:t-HI5 

13 CMOShyy'J:^^m 

14 ^1 

15 PSMOSh7yi''X:^' 

16 NSM0Sh9>'>''X^' 

17 N-SLDD*£iS[Ji 

1 7aN-MLDDJS:iCii 
20 7=rby^:t-K 

2 1 mtllSI 

3 0 pm^mi^m. 

3 1 N^Mai6ii^J£iS:l 

3 2 N-Mxt'i^'df j^A'/l'M 

3 3 PM«^ 

3 4 Nmmm 

3 5 NSfiSicM 

3 6 MOSh^yi^'X:? 

3 7 MOShyyi^:^^ 



mi] 



me] 

























FX. 








6 
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[07] [119] 




6 ai*?.(oagS 6 *iB*6fflS? 
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[03] 

16 15_ 




Psii> 




Zfxi'^'fyt-ttB 12 
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